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Abstract£? Three new ent — kaurane diterpenoidsE-xerophilusins GEH and I£^were isolated from the 
leaves of Isodon xerophilus. 'Their structures were identified by spectral methods. 
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As part of our studies on biologically active compounds from Isodon speciesE-we have exam- 
ined the leaves of Isodon xerophilus£ C. Y. Wu et H. W. Lif@I. Hara£ Labiatae£Qor its 
diterpene constituents and have previously isolated a series of ent — kauranoidsf Hou et a/£^ 
1999a£»Hou et al£4+999bfHou et al £4999cHHou et al £4999d£©In our continuing chemical in- 
vestigation on this plant£three new ent — kaurane diterpenoids£-xerophilusins G — £ 1 ~3£®were 
obtained£-which are three of a few of diterpenoids having 18 substitutes. Herein we describe the 
structure elucidation of 1—3 by spectroscopic methods. 

Xerophilusin G£” 1 £volorless needles£Amp£9216 ~ 218°C ££Üa £$ — 116.3* £' c 0.43£^ 
C;H;N£®was isolated as colorless needles and has a molecular formula of C5; H390 established by 
positive HRFABMSE obsd 423.1955£-ealcd 423.2019£O It contains an exo — methylene group 
conjugated with a carbonyl group on a five — membered ring£ÜUV AMcOh nm £^log e£8237.5 

£3.94£6IRV cm ^! £21704 and 1642£». 'H NMR£985.44 and 6.21£ each 1H£s£€^C NMR£ 
8119.6£ 1£€452.9£" s£Gnd 209.3£" s£€£n acetoxyl group£U H NMRE£281 . 99£" 3HE 3E C 
NMR£9320.8£" q£Qnd 170. 9£" s£&É-nd a ketalic groupLU3C NMRE£2898. 9£" s£€Y In addition to 
the above — mentioned signalsEthe | "C NMR spectrum also showed signals due to one methyl£^ 


six methylenes£ including two oxygenated onesE®six methines£ including three oxygen — bearing 
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ones£ Gnd three quaternary carbons. These facts and the degree of unsaturation indicated the pres- 
ence of pentacyclic ring system. With consideration of the types of diterpenoids in the Isodon 
genus£ Takeda et al £992 £3Nang et al £4998£€the basic skeleton of 1 was presumed to be 78 — 
hydroxy — 7a£30 — epoxy — ent — kaur — 16 — en — 15 — one£^which was substituted by three hy- 





droxyls and one acetoxyl. 

The signals at 63.63£ 1H£-pr s£6864.6£' d£@nd the downfield shift of C ^ 10 in NMR 
spectra suggested one hydroxyl group at C— 1. The peak form of H — 1 £ broad singlet£-resulted 
from the B — orientation of 1 - OHÉ Wang et al£4997£©On the basis of 'H - !H COSY spec- 
trum£-the other two hydroxyls were assigned to C - 6 and C - 14£^which was further confirmed 
by HMQC experiment. The acetoxyl was presumed to be at C — 19 because only one methyl at 
827.6£ Me — 18£Gras observed. The methylene at 867.2£ C — 19£@nd the correlation between 
Ha£-b - 19 and the ester carbonyl at 8170.9 in HMBC spectrum proved the presumption. Ac- 
cording to the NOE effects£ H — 6a with M — 18 and Ha — 19£»H - 14a with H — 11a and H — 
20a£€rhe two hydroxyls at C— 6 and C - 14 both had B — orientation. In conclusion£erophilusin 
G£ 1£@as elucidated as 19£-60£-78£-49 — tetrahydroxy — 19 — acetoxy — 7a£30 — epoxy — ent — 


kaur - 16 - en - 15— one. 





1: R = OH, R27 OAc 
2: Ry =H, R27 OAc 
3: R, = H, Ro= H 


Xerophilusin H£ 2 £&volorless needlesE-mp£2238 ~ 240°C ££Ü, £e — 149.4' £ c 0.31£^ 
C;SHN£GUVAM?nmf"]log e£€240.5£ 3.98£9IRVE rem | £93498£3201£-23955£3888£4734£^ 
1705£43641£4403£4369£4297£43250£4064. It has the molecular formula of C;2 H390; estab- 
lished by positive HRFABMSE obsd 407.1992 £-ealcd 407 .2070£ Most of the proton and carbon 
signals were in agreement with those of 1 except for several£ Tables 1 and 2£©The singlet at 
85.21£ H - 140£@ 1 shifted upfield and changed into a doublet at 82.34£ H — 14a£@nd a doublet 
of doublet at 82.51£ H — 148£&n 2. At the same time£-the signal of H — 13a also varied from a 
doublet at 83.17 in 1 into a doublet of doublet at 82.89 in 2. The absence of a hydroxyl at C - 14 
in 2 was the reasonable explanation for these differencesE-which was further verified by the alter- 
nations of C - 8£€ - 14 and C — 13 between 1 and 2 in the ^C NMR spectra£ Table 2£OThus£^ 
xerophilusin HE 2£Gyas identified as 18£-60£-78 — trihydroxy — 19 — acetoxy — 7a£20 — epoxy — 


ent — kaur - 16 - en - 15 — one. 
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Xerophilusin 1£^ 3 £€white amorphous powders£fÜa£f£ — 146.3° £' c 0.41£-C;H;N £& 
UVAMCUnm£"log c£6240.5£ 3.98 EIRIK?! cm! £23464£3359£3233£2930 £7 707£4642£^ 
1453£4333£4274£-4 193£4061. It has a molecular weight of 349.2039£ positive HRFABMS£© 


corresponding to Co9H5905. The difference between 2 and 3 was that Me- 19 in 3 was not occu- 


pied by any group£-which was proved by the following facts. In the 


PC NMR spectrum of 3£mo 


signals attributable to an acetoxyl were observed while a methyl signal at 623.1 replaced the signal 
at 667.1£ t£@ — 19£@ 2. Furthermore£ the signals of C - 3 and Me - 18 in 3 shifted downfield 
without the Y — steric compression effect of OAc. A comparison of the 'H NMR data showed 


that the disappearance of two AB — type doublets and a 3H singlet of OAc£7nd the emergence of 


a methyl signal at 61.14£° Me — 19£@ere notable characteristics of 3. Therefore£-xerophilusin I 


£ 3£Gyas determined to be 18£68£48 — trihydroxy — 7a£-30 





ent — kaur - 16 - en - 15 








one. 
Table 1 'H NMR Data for Compounds 1~3 in C4D;N£ 400 MHz£ in ppm£mult£3 in Hz£O 
proton 1 2 3 
la 3.63£ br s£O 3.66€ br s£O 3.66€ br s£O 
2o£-B8 1.77€ overlap£O 1.788€ m£© 1.74£ m£© 
3a 2.05€ dd£.4£43.6£0 2.15£ overlap£O 2.21£ m£© 
38 1.67£ d£43.6£0 1.696" dd£2 .9£43 .5£O 1.22£' d£43.2£0 
5g 2.34£ dE5 .9£© 2.386 d£5 .5£0 2.13€ d£5.1£6 
6a 4.44£ d£5 .9£© 4.44£ d£5.5£6 4.31£ d£5.1£6 
9g 2.66£ dd£5.9£42.5£0 2.51£ dd£4 .6£42.3£0 2.51£ dd£5 .3£42.5£0 
lla 1.90£ m£© 1.836 m£© 1.86€ m£© 
118 2.11£ m£© 2.07 m£© 2.11£ overlap£© 
12a 2.37€ overlap£O 2.13£ overlap£O 2.12£ overlap£O 
128 1.536 m£© 1.33€ m£O 1.36£ m£© 
13a 3.17£ d£9.4£0 2.89€ dd£4.0£9.5£6 2.92£ dd£3.8£9.2£6 
14a 5.21£'s£O 2.34£ d£42.3£0 2.38£ d£42.2£6 
148 i? 2.51£ dd£4.6£42.3£6 2.53€ dd£4.2£32.2£0 
17a 6.21£'s£O 5.94£ s£O 5.94£s£O 
17b 5.44£s£O 5.23€ s£O 5.24£'s£O 
Me- 18 1.43£" s£© 1.42£ s£O 1.30€ s£6 
Me- 19 i? i? 1.14£"s£O© 
19a 4.78€ ABd£+41.2£© 4.77£ ABd£432.0£6 i? 
19b 4.47€ ABdE41.2£0 4.46€ ABdE42 .0£0 i? 
20a 4.22£ ABdE40 . 1£0 4.19" ABdE40. 1£0 4.12£ ABdE9 .8£0 
20b 4.14£ ABdE40 . 1£0 4.06€ ABdE40. 1£0 4.08£ ABdE9 .8£0 
OAc 1.99£" s£© 1.96£ s£O i? 


Table2. | ^C NMR data for compounds 1~3 in C5Ds;N£” 100 MHz£ in ppm£© 





carbon 1 2 3 
1 64.6£ d£© 64.36 d£O 64.8£ d£O 
2 27.4£ 1£O 27.3E (£O 27.6£ (£O 
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3 28.6E 1£0 28 . SE” (£0 34.5£ £0 
4 37.8£s£0 37.9£ «£O 34.2£s£O 
5 56.6E d£O 57.3£ d£O 56.4£'d£O 
6 73.6£ d£O 73.1 d£O 74.7£ d£O 
7 98.9%" s£© 96.5E^s£O 96.4£"s£O 
8 62.3E£' s£© 59.GE s£O 59.9£s£O6 
Bott 2 
carbon 1 2 3 
9 48.0£' d£O 45.8£ d£O 46.0£ d£© 
10 41.3£"s£© 41.4£" s£© 41.4£'s£O 
11 16.3£ t£© 16.4£ t£© 16.3£ (£0 
12 30.3£ 1£0 29.96" t£O 30.0£ (£6 
13 44.0£ d£O 35.2£ d£O 35.3£' d£O 
14 74.0£ d£© 27.0£ t£O 27.0£ t£© 
15 209.3£'s£O 212.2" s£© 211.0£" s£© 
16 152.9%” sE© 154.0£" s£© 154.2£" s£© 
17 119.6 £O 116.3£ t£© 116.2£ (£O 
18 27.6£ g£© 27.4£ q£O 33.7£€'q£O 
19 67.2£ t£© 67.1£ t£© 23.1£'q£O 
20 66.7€ £O 66.5E £O 66.0£ «£O 
OAc 170.9%" s£© 170.8£ s£O ja 
20. 8£" g£© 20. Æ" q£© ja 
References 


Hou A J£di M L£þiang B et al£4999a. Three new 7£-20£914£-90 — diepoxy ent — kauranoids from Isodon xerophilusi?Ji? J 
Nat Prod Fin press£O 

Hou A J£Łi M L£-Yang H et al £4999b. Cytotoxic ent — kaurane diterpenoids from Isodon xerophilusi?]i? Phytochemistryf£^in 
press£O 

Hou A J£-Liu Y Z£-Yang H et al£A999c. Xerophilusin E£-a diterpenoid of novel type from Isodon xerophilusj?]i3 Chinese 
Chemical Letters £ GD ú» NS i1 £ £&in press£O 

Hou A J£-Yang H£Zhao Q S et a| £3999d. A new ent — kaurane diterpenoid from Isodon xerophiusi? Ji? Chinese Chemical Let- 
ters£ CD ü» NB gi £ Ein press£O 

Takeda Y£+kawa A£-Matsumoto T et a1 £992. Diterpenoids having ent — kaurene and ent — spiro — seco — kaurene skeletons from 
Rabdosia longitubai?]i? Phytochemistry£31£ 5£61687 — 1690 

Wang J£-in Z W£-Shingu T et al£4997. Four new compounds from Isodon eriocalyxi?Ji? Chinese Chemical Letters £ GB Ú» 
N57 £ £68£ 7£603 ~ 606 

Wang Y H£€hen Y Z£tin Z W et al £4998. 7£-20 — epoxy — ent — kaurenoids from Isodon enanderianusi? Ji? Phytochemistry£^ 
48£°7£ 1267 ~ 1269 


